We present ROSAT PSPC X-ray observations of three near-solar-mass stars, in di erent evolutionary phases beyond the main sequence: Sco (F3 III-IV), Vir (F6 III), and HD 74772 (G5 III). All three of these nearby, presumably single stars have been detected, and we have collected enough counts to perform a detailed analysis of their soft X-ray spectra. While the X-ray spectra of Sco and HD 74772 can be tted with Raymond-Smith thermal models with temperatures around 2 10 6 K, the high signal-to-noise spectrum of Vir provides unambiguous evidence of a multi-temperature plasma, with a two-temperature best-t model with components at 2 10 6 K and 8 10 6 K. Evidence of some hot plasma (T 10 7 K) has been also found for HD 74772. The present data, compared with spectral tting results for other late-type stars observed with the Einstein X-ray Observatory, indicate that the low X-ray luminosity giants (L x < 5 10 28 erg s ?1 ) do not share with the higher X-ray luminosity stars of the same class the property of having substantial amount of 10 7 K plasma. Moreover, our results con rm the trend of increasing X-ray luminosities with increasing coronal temperatures.
INTRODUCTION
A survey of the coronal temperatures of late-type stars observed with the Einstein Imaging Proportional Counter (IPC; Gorenstein, Harnden & Fabricant 1981) has been presented by Schmitt et al. (1990) . By applying a parametric model analysis to the observed X-ray spectra, these authors showed an interesting dichotomy: while main-sequence F and G stars have Xray spectra that can usually be tted by thermal models (Raymond & Smith 1977) with plasma temperatures of few million degrees, the yellow giant stars generally require higher temperatures, of the order of 10 7 K. On the other hand, red dwarfs always exhibit both a high-and a low-temperature component, with the emission measure of the former being dominant. This result relied on X-ray spectra of su ciently high signal-to-noise ratio, so that biases due to count statistics were precluded.
The lack of a low-temperature component in the giant stars seems to be an intrinsic property of these objects, not caused by interstellar absorption of soft X-rays. However, all of the giants studied by Schmitt et al. (1990) have X-ray luminosities above the median for this class, because the sensitivity of the Einstein IPC was usually not su cient to collect enough counts to perform a de nitive spectral analysis on giants with L x below 10 29 erg s ?1 .
Hence, the above result could not be extended to the giants in the lowluminosity tail of the X-ray luminosity function.
The aim of this paper is to revisit this issue, on the basis of new Xray observations of nearby evolved stars with the ROSAT (Tr umper et al. 1991 ) Position-Sensitive Proportional Counter (PSPC; Pfe ermann et al. 1986 ). Moreover, this study can be viewed as a rst step toward the goal of monitoring the variation of the X-ray emission level and spectrum in latetype stars during the evolutionary phases from the main sequence to the giant branch.
THE STAR SAMPLE
We have obtained ROSAT X-ray observations of three 1:5 M stars in di erent evolutionary phases beyond the main sequence: Sco (F3 III-IV), Vir (F6 III), and HD 74772 (G5 III), selected according to the following criteria:
1. We have chosen subgiant or giant stars (luminosity classes III-IV or III) which lie near the theoretical evolutionary track for 1:5 M stars, computed by Maeder & Meynet (1988) ; the position with respect to this track ( Fig. 1 ) is such as to guarantee a reasonable coverage of the evolutionary phases of interest. 2. All targets are nearer than 25 pc, in order to achieve with exposure times of a few thousand seconds a limiting luminosity below the median value (L x 5 10 28 erg s ?1 ) known for the single giant stars (Maggio et al. 1990) in the region of the HR diagram we explore. 3. There is no indication of nearby companions (within the spatial resolution of the PSPC), so that the observed X-ray emission can be associated with a well-identi ed optical counterpart. In Table 1 we provide detailed information on the optical properties of our program stars.
DATA ANALYSIS
In Table 2 we report a summary of the X-ray observations, obtained from the standard ROSAT data processing (SASS), and from our independent analysis of the X-ray images, using the IRAF/PROS (V 2.1) software package (distributed by the Smithsonian Astrophysical Observatory). One target, HD 74772, required a speci c analysis of its X-ray image because this target happens to lie in the direction of an edge of the Vela supernova remnant (SNR), which constitutes an intense di use X-ray \back-ground". 1 For this reason we have independently run the "local" detection algorithm available in PROS (DETECT), con rming the presence of an Xray source with a signal-to-noise ratio of 8 , located at 5 arcsec from the position of the optical candidate.
According to the SIMBAD object list, there is a visual companion 45 00 away from HD 74772, with m v = 11.22, B-V = +0.31, and U-B = +0.05 (Nicolet, 1978) . The measured colors indicate it could be an early F type 1 An X-ray source was detected with SASS at about 8 arcsec from the optical position of HD 74772, both with the LDETECT and with the MDETECT algorithms in the soft (0.07-0.4 keV), hard (0.4-2.4 keV), and total (0.07-2.4 keV) bands. Because of several tens of nearby spurious detections due to background uctuations, however, the target is lost from the nal source list as a consequence of the merging with the spurious sources in the SASS \cluster analysis". star, and this in turn implies a distance of 500 pc (A v 0.08) for a mainsequence star ( (B ? V ) 0 = 0.29, M v 2:6), or greater for a giant. Given this estimated distance, any potential contamination of the X-ray source counts attributed to HD 74772, due to this object, would be signi cant only if its intrinsic X-ray luminosity is 10 3 times larger than that of our target.
Such a high X-ray emission level (L x 10 31 erg s ?1 ; cf. x4) is very unlikely for any normal main-sequence star. We conclude that the visual companion of HD 74772 produces a negligible contribution to the X-ray counts collected in the detection cell of our target.
Before proceeding with the spectral analysis, we excluded from each photon event list those observation intervals in which the master veto rate exceeded a threshold value of 170 counts/sec, following the data screening criteria suggested by Snowden et al. (1992) . This choice allows a better discrimination of photon events induced by charged particles. Furthermore, in the single case of the observation of Sco, we chose to exclude from the subsequent analysis 100 seconds at the end of the rst observation interval (OBI), because inspection of the X-ray light curve revealed a sudden increase of the background count rate at this time. Since the master veto rate does not follow this trend, the observed behavior may be due to contamination by scattered solar X-ray emission (Snowden & Freyberg 1992) . We have veri ed that while applying other more or less conservative data screening criteria yield variations of the net tted counts up to 30%, such variations do not signi cantly a ect the results of our spectral analysis.
SPECTRAL ANALYSIS RESULTS
We proceeded with an analysis of the PSPC pulse height spectra of the three sources, adopting the most appropriate post-launch calibration data available to us. 2 In tting various model parameters to the observed spectra, we have excluded the rst four PI bins (in the 34-bin scheme used by SASS and PROS) because of the known problems with electronic-ghost images and contamination by solar-scattered or auroral X-rays. Moreover, we have excluded those few bins above 1.7 keV which resulted in zero signal both in the source and in the background region, because they do not contribute properly to the 2 statistics.
For Sco and Vir, we have collected source plus background counts within a 3 arcmin circle around the X-ray centroid position, and the back-ground has been determined from a concentric annulus with inner and outer radii of 5' and 6', respectively. We have chosen such a large source radius to ensure the collection of all soft photons, and to eliminate the need of a correction for those events lost outside the source region. In computing net source counts, we have taken into account the di erent vignetting of source and background regions by computing average livetimes over those regions from the SASS exposure map. Although this map is strictly valid only for a single energy (1 keV), the relative vignetting correction we have applied is so small ( 1 %) that a more accurate computation would have negligible e ects on the nal result.
To minimize the in uence of the Vela SNR di use X-ray \background" emission on the spectral analysis of HD 74772, we have instead collected source and background counts in a semi-circular region whose base was approximately perpendicular to the direction of the X-ray intensity gradient at the source position, i.e. outside the Vela SNR. Because of the presence of a nearby serendipitous source, the source radius and the outer radius of the adjacent background region have been chosen to be 2' and 3'.5, respectively, but none of the following results are signi cantly a ected by increasing the source radius to 3'.
In Table 3 we report the results of the spectral analysis. Note that for Vir we have analyzed two independent spectra with su ciently high signalto-noise ratio, collected in two OBIs of about the same duration ( 1.6 ksec), separated by 8.2 days. We have adopted both single-temperature and two-temperature Raymond-Smith thermal models (Raymond & Smith 1977; Raymond 1991) for an optically thin plasma with solar abundances. In the former case, we have tted three parameters, namely the temperature T, the interstellar hydrogen column density, N H , and the normalization (i.e. the plasma emission measure, EM, since the distance is known), while in the second case we have considered four free parameters, namely two temperatures, T 1 and T 2 , and two emission measures, EM 1 and EM 2 , keeping N H xed at the value estimated from the source distance. As a measure of the goodness of t, in Table 3 we have reported the 2 value and the associated number of degrees of freedom, .
In Figure 2 we show the observed PSPC spectra (with 1 error bars) and the best tting models (upper panels), as well as the t residuals (bottom panels). In Figure 3 we show 2 contour plots, indicating the joint con dence levels (at 68%, 90% and 99%) on the two model parameters of interest for each t, de ned according to Avni (1976) .
We refer the reader to the Appendix for a discussion of an extensive set of simulations we performed in order to assess the reliability of our spectral tting results (see also Maggio et al. 1993 ). There we demonstrate that even in the case of sources with relatively low count statistics, such as the case of our targets Sco and HD 74772, reliable results are obtained. In particular, we show that the presence of two thermal components can be correctly inferred, even from the analysis of a 150-counts spectrum, if the temperatures of the two components are well separated, and the ratio of emission measure is EM hot =EM cool 1.
We nd that the measured PSPC pulse height spectra of Sco and HD 74772 can be adequately tted by single-temperature Raymond-Smith models. The best-t temperatures are log T = 6:28 +0:06 ?0:13 K and log T = 6:33 +0:04 ?0:04 K for Sco and HD 74772, respectively. In both cases we have obtained 1 upper limits on the hydrogen column density (log N H < 20:6 cm ?2 for Sco, and log N H < 19.7 cm ?2 for HD 74772) which are consistent with the expected values (5 -6 10 18 cm ?2 ) computed assuming an average hydrogen number density of 0.1 cm ?3 , typical of the solar neighborhood in the direction of the galactic plane. In the case of HD 74772, although the best t single-temperature model (not shown in Fig. 2 ) yielded an acceptable reduced 2 , the distribution of the residuals indicated that the number of counts above 1 keV was underestimated. For this reason, we then attempted to t the data with a two-temperature model: in addition to the above 10 6 K component, we found that a second component with log T 2 > 7:1 K (68% con dence limit) is allowed by the data. The emission measure of this high temperature component is about the same as that of the low temperature component.
According to the results of our simulations (cf. Appendix), the separation between the two temperatures (T 1 2 10 6 K, T 2 > 10 7 K) and the ratio of emission measures (EM 2 =EM 1 > 1) ensure the validity of the two-temperature model description. We note that since the e ective area of ROSAT (mirror + PSPC) drops steeply above 2 keV, the spectral analysis is unable to give an upper constraint on the temperature of the hot component (cf. Fig. 3, upper right panel) .
Because of the importance of HD 74772 in the context of our study (cf.
x5), we have investigated how X-ray emission from the Vela SNR may a ect the results of the spectral analysis, despite the adopted source-region mask. Within 6 arcmin of the target, the SNR emission can be adequately tted with one-or two-temperature Raymond-Smith thermal models, but there is no evidence of plasma at temperatures greater than 5 10 6 K (Bocchino et al. 1993) . Hence, the presence of the hot component (T 2 10 7 K) in the observed pulse height spectrum of HD 74772 cannot be due to residual contamination by the SNR X-ray background. We cannot make such a strong statement for the cool component: because of the steep gradient of the di use X-ray intensity at the target position, we may have underestimated the background emission to be subtracted from the source spectrum. However, we have veri ed that a two-temperature model (log T 1 = 6.2 K, T 2 = 6.9 K, and EM 2 =EM 1 = 0.5) remains the best description of the target spectrum even if we collect source and background counts in a full circle, instead of a semi-circular region, thus minimizing e ects due to the X-ray background intensity gradient.
We also attempted a two-temperature t to the spectrum of Sco, but we were unable to nd any clear evidence of an high-temperature component: the emission measure of any such component, with log T 2 in the range 6.7 -7.5 K, must be less than 10% the emission measure of the low-temperature component. On the other hand, our simulations show that if a second component with T 2 10 7 K and substantial emission measure was present, like in the case of HD 74772, we would have found it out.
A two-temperature model is de nitely required to t the X-ray spectrum of Vir in each of the two observation intervals. In the rst OBI, the bestt model yields log T 1 = 6:29 +0:09 ?0:15 K and log T 2 = 6:89 +0:06 ?0:08 K, with the emission measure of the high-temperature component being larger by a factor of 1.8. In the second OBI, the temperatures of the two components appear to be the same as above (cf. Table 3 and Fig. 3) within the statistical errors. Since the reduced 2 of the latter best t was relatively high, we also attempted a three-temperature model, but we were not able to improve sig-ni catively the t ( 2 = 30.1 with 22 degrees of freedom). The acceptability of a two-temperature model is con rmed by the analysis of the total spectrum collected over the two joint observation intervals; in fact, the best-t spectrum (with log T 1 = 6:3 K, log T 2 = 6:9 K, and EM 2 =EM 1 = 3:0) yields a reduced 2 of 0.6 with 24 degrees of freedom. In all the above cases, the interstellar hydrogen column density has been xed to the value, log N H = 18.7 cm ?2 , expected on the basis of the source distance, and consistent with the upper limit set by a two-temperature model analysis in which the high temperature component is xed, while the low temperature and the N H are free parameters.
DISCUSSION AND CONCLUSIONS
In a previous study, based on observations with the Einstein Observatory, Schmitt et al. (1990) suggested that main-sequence stars with spectral type F and G have low-temperature coronae (T 3 10 6 K), while for the majority of the studied giant stars (all of which have X-ray luminosities above the median for this class; Maggio et al. 1990 ) there is evidence of hot coronae with T > 10 7 K (Fig. 4) . The two giants which deviate from the above trend are, like our target Sco, slightly evolved F-type giants on the blue side of the Hertzsprung gap with low temperature (2-4 10 6 K) coronae. This is not the case for HD 74772, located near the base of the red giant branch, whose spectrum indicates the presence of an equal amount of low-and high-temperature plasma.
HD 74772 and Sco constitute interesting cases because of their relatively low X-ray luminosity (L x 2 10 28 erg s ?1 ). The new ROSAT pointed observations permit a more detailed exploration of the soft X-ray spectral characteristics of evolved stars with X-ray luminosities below 10 29 erg s ?1 . The present data indicate that sources with such a low X-ray emission level do not share the property of having most of the plasma at temperatures of 10 7 K, as is typical of the higher X-ray luminosity stars of the same class.
Our third target, Vir, has provided the most interesting observation in our program. Its high signal-to-noise X-ray spectrum provides good evidence of multi-temperature, high-luminosity coronal plasma even in this somewhat evolved star. We were able to perform the spectral analysis on two distinct data sets collected over two observation intervals separated by 8.2 days, obtaining similar results. Since the stellar rotation period is P rot = 7.6 days (as measured from the modulation of the CaII H & K line emission by Noyes et al. 1984) , the above nding indicates that the observed coronal structures did not change appreciably over a rotation cycle.
The above result seems to be at variance with the behavior of most of the giant stars studied by Schmitt et al. (1990) , whose Einstein IPC spectra could always be tted with isothermal models (the sole exception being the K0 Hyades giant 1 Tau). Presently, we lack su cient information to determine whether the X-ray emission of Vir is truly di erent, e.g. because of its early post-main-sequence evolutionary phase, or whether it merely appears di erent due to the better spectral resolution and softer energy sensitivity of the ROSAT PSPC.
We note that the latter instrumental characteristic is likely responsible for the lower temperatures of the cool components found in the present spectra, with respect to the values usually derived from Einstein IPC observations (Fig. 4) . Within this context, we have veri ed that the spectral tting results of Schmitt et al. (1990) can be reproduced fairly well using the PROS 2.1 analysis and the most recent Raymond-Smith emissivity table, the only caveat being that the errors resulting from the new tting procedure for some of the coolest coronal sources are larger than those quoted by Schmitt et al. (1990) .
In Figure 4 we show the scatter plot of X-ray luminosity L x (0.2-4 keV) vs. coronal temperature T c , derived from the successful one-temperature ts of Einstein IPC spectra of F-G dwarf or giant stars (Schmitt et al. 1990) , and from the best-t models of our program stars. The correlation between L x and T c , originally reported by Vaiana (1983) , seems to be con rmed by the present data, if we focus our attention on the components with the larger emission measure (or luminosity). This behavior suggests that an increase in the level of magnetic activity is determined not simply by a larger lling factor { yielding higher X-ray luminosities with unchanged spectral characteristics { but also by the presence of higher density, higher temperature plasma.
On the basis of the analogy with the solar case, we expect that the most physically meaningful description of the observed X-ray emission is given in terms of an ensemble of regions at di erent temperatures. Each region comprises one or more magnetically-closed structures, with a continuous distribution of plasma emission measure from chromospheric to coronal temperatures. Di erent structures may have di erent emission measure distributions, depending on their geometry, plasma base pressures, or heating. As already discussed by Schmitt et al. (1990) , one-or two-temperature thermal models represent simple approximations, adequate to t spectra with mod-erate count statistics and energy resolution. We emphasize that a successful t with a two-temperature model, applied to a time-and disk-integrated X-ray spectrum, does not allow us to distinguish between the following two interpretations: a) a single active region, whose X-ray luminosity is dominant, or b) separate structures, e.g., a network of large scale structures in addition to a physically-distinct active region.
Finally, we want to point out the importance of Vir in the larger context of stellar activity studies. It is a 1:5 M star (interpolated between the evolutionary tracks of Maeder & Meynet, 1988) , in an intermediate evolutionary phase between the main-sequence and the giant branch. As noted by Gilliland (1985) , Vir may be a star that spent much of its main-sequence lifetime (as an early F-type star) in a state of low, if any, magnetic activity, as testi ed by its relatively short rotation period (P rot = 7.6 days; Noyes et al. 1984) . At its estimated age of 5 10 9 yr, Vir shows moderate chromospheric and transition region emission levels (Simon & Drake 1989) , and an X-ray luminosity above the median value for the F-G eld giants studied by Maggio et al. (1990) . This observational evidence suggests that the magnetic activity of Vir is now sustained by a dynamo mechanism, the e ciency of which is increased in the early post-main-sequence evolutionary phase. We will devote a forthcoming paper to a more detailed analysis of the link between stellar evolution and magnetic activity level in late-type stars (cf. Maggio et al. 1992 for a preliminary report).
APPENDIX PSPC Spectral Fitting Simulations
We have performed an extensive set of simulations to assess the reliability of our spectral tting results and their sensitivity to the assumed model, particularly in the case of spectra with low count statistics (150 -300 total counts).
All simulations were performed using XSPEC (V8.3) as follows: an assumed emission model was folded through the ROSAT PSPC e ective area and response matrix, to produce a noiseless spectrum binned in the 34-channel scheme. Poisson noise was then applied, and a background spectrum added to produce each of the simulated spectra. We generated 200 simulated spectra for each emission model, adopting a normalization factor such that the total number of source net counts is constant, within statistical uctuations. Then, we t each simulated spectrum, excluding the rst four channels as for the real data, and we studied the distribution of the tted model parameters. The studied emission models were either singletemperature (1T) or two-temperature (2T) Raymond-Smith models for a plasma with cosmic abundances, multiplied by an absorption coe cient for a xed ISM hydrogen column density of 10 19 cm ?2 , computed according to Morrison & McCammon (1983) .
The rst question we wanted to answer is whether the tted temperature from a single-temperature model spectrum is reliable when the number of net counts in the observed spectrum is as low as in our observation of the target Sco (about 150 counts). For this purpose we performed 5 sets of 200 simulations each of isothermal Raymond-Smith spectra with temperatures of 0.1, 0.2, 0.3, 0.5, and 1.0 keV, respectively. We t all the simulated spectra with a 1T model with three free parameters, namely the hydrogen column density, the temperature, and the normalization. In Figure 5 we show the distributions of the tted temperature values for all the simulations. The width of the distributions is relatively small for low values of the model temperature, and increases with increasing temperature values: For an input model temperature of 0.2 keV, the tted temperature values span the range T = 0.17-0.21 keV in the central 68% of the cases, the median value being T median = 0.19 keV. The same range for a model temperature of 1.0 keV is 0.92-1.04 keV, with a median value of 0.98 keV. We note that the relative uncertainty in the value of the tted temperature, T=T median , decreases with increasing model temperature, as expected due to the better spectral resolution of the detector for increasing energy of the incident photons.
The second question is whether an additional high-temperature component ( 1 keV) could be inferred from a spectrum with the same count statistics as above. To answer this question we performed a new set of simulations of two-temperature Raymond-Smith spectra, where the twocomponent model temperatures were xed at the values T 1 = 0.2 keV and T 2 = 1.0 keV, and the ratio of the emission measures assumes, in turn, the values EM 2 =EM 1 = 0.1, 0.5, 1.0, 5.0, and 10.0. We then t the simulated spectra both with a 1T model with the same three free parameters as above, and with a 2T model with four free parameters: two temperatures and two normalization factors. In Figure 6a we compare schematically the distributions of the reduced 2 values resulting from the 1T model ts with those obtained from the 2T models, for each set of simulated spectra. This gure indicates that the t statistics are comparable when the ratio of emission measures is EM 2 =EM 1 = 0.1, but not when this ratio is higher. In the former case, the simulated spectra contain few photons above 0.5 keV, and a 1T model provides an adequate t to the data. When the emission measure of the high-temperature component increases, the simulated spectra assume a bimodal shape, with one peak around 0.2 keV, and the second peak around 1 keV: when the number of counts in these two peaks is comparable (as occurs when EM 2 =EM 1 is between 1 and 5) the 1T model fails to t the simulated spectrum, although the reduced chi-square remains relatively low because of the relatively large errors in the binned counts, due to the low signal-to-noise ratio of the spectrum.
For the same reasons, the 2T model is unable to constrain the hightemperature component when the ratio of emission measures is less than unity (see Fig. 6b ), but the parameters of the two components are correctly inferred when this ratio increases. In conclusion, this set of simulations indicates that we could infer the presence of an high-temperature (1 keV) component in tting a spectrum with 150 counts, provided that the emission measure of this component is comparable to, or up to 10 times greater than, the emission measure of the low-temperature (0.2 keV) component. (We have also veri ed that when the temperature of the hot component is as low as 0.5 keV, the spectral analysis is no longer able to constrain both two temperature values, regardless of the assumed emission measure ratio).
The next set of simulations aimed to investigate whether our spectral analysis is able to recover the characteristics of a 2T model, in presence of a relatively high background, as was the case of the observation of our target HD 74772. For this purpose, we have rst simulated a 2T spectrum with 300 net counts in PSPC channels 5-34, with xed temperatures, T 1 = 0.2 keV, T 2 = 1.0 keV, and varying the ratio of emission measures, as in the previous case. The same background as that determined from our analysis of the spectrum of HD 74772 was added to each simulated spectrum, and allowed to increase the resulting errors on the simulated net counts to be tted. Even in this case, we obtained results similar to those illustrated above, con rming that the input temperature values and emission measures can be inferred with reasonable accuracy if the temperatures of the two components are well separated and the emission measure of the high-temperature component is comparable to, or greater than that of the low-temperature component. However, these simulations alone are not su cient to exclude the possibility that the model parameters obtained tting the spectrum of HD 74772 might also be inferred in the presence of isothermal emission.
To clarify the above issue we simulated a 1T model spectrum with the same count statistics and errors as above, with model temperatures assuming values of T = 0.1, 0.2, 0.3, 0.5, and 1.0 keV. We then performed 2T model ts of each simulated spectrum, and we examined the results for good ts in which the low temperature component fell in the range 0:2 0:1 keV, and the high-temperature component 1 keV with a ratio of emission measures EM 2 =EM 1 0.3. This result, if found, would have suggested an incorrect conclusion about the source emission model, but in 1000 simulations it was never observed, as indicated by the Figure 7 . We conclude that the presence of two components in the spectrum of HD 74772, with well separated temperatures and comparable emission measures is not an artifact of the low count statistics or of the relatively high X-ray background.
With a nal set of simulations, we investigated the sensitivity of the spectral analysis to components with temperatures higher than 1 keV. We assumed a 2T emission model with a xed low temperature (T 1 = 0.15 keV) and the same emission measure as for a high-temperature component with T 2 = 0.8, 1.0, 1.5, 2.0, 3.0, and 5.0 keV, in generating a total of 1200 simulated spectra with an average of 300 net counts. We found the two temperatures and the emission measure ratio to be well indicated by the spectral analysis when the temperature of the hot component is 1 keV. The temperature of hotter component, however, was poorly determined, in that only a lower limit can be set, and the ratio of emission measures tended to be underestimated. This is due to the low e ective area of the ROSAT telescope for photons with energies above 2 keV, as already noted in x4.
We conclude that the presence of an high-temperature ( 1 keV) component with substantial emission measure can be correctly inferred, even from a low signal-to-noise spectrum, although the temperature value cannot be constrained on the high side. Fig. 1. -Location of the target stars in the H-R diagram. The errors on absolute visual magnitudes are derived from the uncertainty in the trigonometric parallaxes. The Maeder & Meynet (1988) theoretical evolutionary tracks for stars of 1.5 and 1.7 M are also shown. Fig. 2 . -Observed and best-t thermal spectra (upper panels), and t residuals (lower panels). In the case of Sco, the observed spectrum has been tted with a one-temperature Raymond-Smith model, in all the other cases a two-temperature model has been employed. The two spectra of Vir have been collected in two separate observation intervals. with the Einstein Observatory IPC (whose X-ray spectra have been successfully tted with isothermal models; Schmitt et al. 1990) , and for our three ROSAT targets. Diamonds denote F and G main-sequence stars, while squares are used for the giants ( lled squares indicate our new results). Statistical errors on the tted temperatures are also shown. For Vir and HD 74772, dotted lines connect low-T/high-T points indicating the separate contributions of the two components in the best-t two-temperature models. 
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